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— 3 New Patent Application 

Docket No, 32860-Q00662/US 

Patent ClQima W hat is claimed is: 

1. A combined emission tomography and computer 
tomography unit (ET/CT unit) for imaging an object to 
be examined, havin ^ comprising : 

•3r-r^_ a scintillation detector 4^4— and an evaluation 
unit -fS^ — for recording radiation emitted from the 
object -(-EH- to be examined^— j_ 

ond 

• ^ computer tomography unit (CT) with 

including at least one radiation source -B^f 
rotating about a system axis — from which 

*fee3F€ omanatca a fan-shaped radiation beam 

emanates that scans a measuring field ( 5 ) and 

supplies,^ together with a detector system_^ — ^ 
output signals from which the distribution of the 
attenuation coefficients of the object -fE4 — to be 
examined can bc are reconotructod reconstructable 
with reference to a reconstruction f ield— ^fr)-r -; and 

^means — being provided thaL for correct ing 

the detected data of the emission tomography unit 
<ET) by moanD of usinq the distribution, examined 
by the CT, of the attenuation coefficients in the 
object (r) to be examined, wherein 
charactGriacd in that 

iT-4^the reconstruction field— e64- is larger than the 
measuring fiel d (5) . 

2. The ET/CT unit as claimed in fehe-^^eooding patent 
claim 1, eharoG tori god — ift — fcfeafewherein the CT tea 
includes means -H»3€^for extrapolating the measured data 
for the region of the reconstruction field -f64~that is 
situated outside the measuring field (5) in order to 
extrapolate data of the reconstruction field -f^^that 
are situated outside the measuring field— f54-. 
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3 . The ET/CT unit as claimed in the prccQding patent 
claim 2, eharac to ri zed — i« — that w herein the CT hao 
includes means -^rP^ — fe^iarfcfor obtaining the data for the 
region of the reconstruction field (S) that is situated 
outside the measuring field -(-5^ — by extrapolating cut 
projections . 

4. The ET/CT unit as claimed in one of the prccQdin g 
patent claims- 1 to 3 , charaotorigcd in that w herein the 

CT includesfe ae- means — for detect ing cut 

projections and extrapolat ing^ data, referring to the 
region of the reconstruction field -f&^situated outside 
the measuring field <5) for detected cut projections. 

5. The ET/CT unit as claimed in one of tho proGcding 
patont claims- 2 to 4, Gharactorigcd in that w herein the 

CT includes^ars — ^_means -fp^e^ fefed^for subject ing the 

extrapolated data to smoothing for the purpose of 
artifact reduction, 

6. The ET/CT unit as claimed in one of the preceding 
patont claims- 1— to 5 . oharactcrigod in that wherein the 
measuring field -f5^ — and the reconstruction field 
feaveinclude a circular contour and are arranged 
concentrically with one another. 

7. The ET/CT unit as claimed in the procoding patent 
claim 6, oharactQrigcd — i« — feha- fewherein the radiation 

beam -f3-) of the CT emanates from a focus of the 

radiation source -fl->— that can bo movcd is moveable on a 
circular path about the system axis (12) , 

8. The ET/CT unit as claimed in one of the procQding 
patent claim:s 1- to 7 , Gharactcri^Qd in that wherein the 
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CT includes, hao as a radiation source^ an X-ray source 
4i4- emitting X radiation. 

9. The ET/CT unit as claimed in one of tho proGoding 
patent claims- 1— fe^ — &, eharaGtcriaQd in that w herein the 
measuring field of the CT 4^r3^ — covers the circular 
region that is circumscribed by the outer rays of the 
radiation beam -f3-) — of the CT, and the reconstruction 
field -f^^ — together with the measuring field -fS-) — also 
oomprioQD — includes at least the region of the object 
-(-E4 — to be examined that goes beyond the measuring field 

f 5) , prof crably — a — circular — region — that Govcro — fefee 

cntirQ object — (44-. 

10. The ET/CT unit as claimed in one of the preceding 
patent - claime 1 -to 0 , charactoriccd in that w herein the 
CT part i^a-s — includes a dedicated radiation detector 

11. The ET/CT unit as claimed in one of the preceding 
patent claims- 1 to 0 . oharactericcd in that wherein the 
radiation detectors (7) of the CT and ET are identical. 

12. The ET/CT unit as claimed in one of the preceding 
po - tont claims- 1- to 11 , e j f^taractGrigcd in that w herein the 
ET part of the unit is a PET, and further comprising 
J^e^ns -fftt) — a3?e — prooent — for determining coincident y 
radiation that is generated by positron decay events. 

13. The ET/CT unit as claimed in one of the preceding 
patent claims I- hi - o 11 , charaGteriaed in that w herein the 
ET part of the unit is a SPECT. 

14. A method for producing ET images from an object to 
be examined with the aid of a combined ET and CT unit. 
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prof orably — a-s — 6 >j:aimQd — ±¥k — one — o€ — claima ^ fee 

comprising: 

correcting a measured ET image usinq QCGOunt being 

ta]ccn _^ during production of the ET images of the 

spatial distribution^ measured by the CT, the 

attenuation coefficients in -fe-j^^a measuring field -f&4- 
of the CT in order — fee — oorroct — the mca - purcd ET image, , 

wherein the Gharactcrized ift that attenuation 

coefficients of the object i V) to be examined,^ that are 

disposed outside the measuring field_^ ^ aa?e 

determined are determined b y extrapolation of detector 
chann e 1 s— and likewioe uaed to Gorirect the ET images , 

15. The method as claimed in ^fefee — preceding — mothod 
claim 14, eharaetorigcd in that w herein extrapolation of 
cut projections is used. 

16. The method as claimed in ^:3te — e^ — fei^e — preceding 
method -claims- 14 — fee — 5r5^, characterized — ti^e^wherein 
point reflection is used as an extrapolation method. 

17. The method as claimed in eae — — fefee — preecding 
fftefebe^^ — claime 14 — fee — 1^, characterized ift — fefeafewherein 
linear extrapolation is used as an extrapolation 
method , 

18. The method as claimed in eaae — — fefee — preceding 
method claims- 14 to 17 , charaGtcriGed in that w herein at 
least the extrapolated data are subjected to smoothing 
for the purpose of artifact reduction. 

19. The method as claimed in e^e — — fefee — preceding 
method claime 14— to — 3^, Gharaetcrigcd in that wherein 

different detectors 45-; ;4_are used to detect ET 

radiation and CT radiation. 
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20. The method as claimed in eae — — fe^^re — prQCcding 
method claim-9- 14 — fee — 3r&, Gharactcriccd in — that w herein a 

common detector k^^, preferably a ocintillation 

detector - , — ^_is used to detect ET radiation and CT 
radiation. 

21, The method as claimed in eae — — fefee — preceding 
method — claims 14 — to 20 , e hetrxxc t or i g c d — i^a — that wherein 
the attenuation coefficients determined in the CT 
method are converted to the attenuation coefficients to 
be expected with reference to ET radiation. 



22, The method as claimed in e5^e — — feiie — preceding 
method — claime^ 14 — to 21 , charac tori zed — isi — fei»fewherein 
the PET method is used as ET method. 



23. The method as claimed in one of — fel^e — preceding 
method — claims 14 — fee — Mr, charQctcriged — — that w herein 
the SPECT method is used as ET method. 



CT includes means for detecting 


cut projections and 


extrapolating data, referring to 


the region of the 


reconstruction field situated outside the measuring 


field for detected cut projections. 




25. The ET/CT unit as claimed in 


claim 1, wherein the 


measuring field of the CT covers 


the circular region 


that is circumscribed by the 


outer rays of the 


radiation beam of the CT, and the 


reconstruction field 


together with the measuring field also includes at 


least a circular region that covers 


the entire object- 
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26. The method as claimed in claim 15, 


wherein at 


least the extrapolated data are subjected 


to smoothing 


for the purpose of artifact reduction. 




27. The method as claimed in claim 16, 


wherein at 


least the extrapolated data are subjected 


to smoothing 


for the purpose of artifact reduction. 




28. The method as claimed in claim 11, 


wherein at 


least the extrapolated data are subjected 


to smoothing 


for the purpose of artifact reduction. 




29. The method as claimed in claim 14, wherein a 


scintillation detector is used to detect 


ET radiation 



and CT radiation. 



